Isocitrate dehydrogenase isozymes from a psychrotrophic bacterium, Pseudomonas psychrophila.
The genes encoding monomer- and dimer-type isocitrate dehydrogenase (IDH) isozymes from a psychrotrophic bacterium, Pseudomonas psychrophila, were cloned and sequenced. Open reading frames of the genes were 2,226 and 1,257 bp in length and corresponded to polypeptides composed of 741 and 418 amino acids, respectively. The deduced amino acid sequences showed high sequence identity with those of psychrophilic bacteria, Colwellia maris and Colwellia psychrerythraea, (about 70% identity) and the respective types of the putative IDH genes from other bacteria of genus Pseudomonas (more than 80% identity). The two genes were located in opposite direction from each other with a spacer of 463 bases in the order of dimeric and monomeric IDH genes on the chromosomal DNA, but analyses of northern blotting and 5'-terminal regions of the mRNAs revealed that they are transcribed independently. The expression of monomer- and dimer-type IDH genes in C. maris are known to be cold- and acetate-inducible, respectively, while only slight inductions by low temperature and/or acetate were observed in the expression of the P. psychrophila monomer- and dimer-type IDH genes. Both of these IDH isozymes overproduced in Escherichia coli showed mesophilic properties, in contrast with monomer- and dimer-type IDHs of C. maris as cold adapted and mesophilic enzymes, respectively. The substitution of Glu55 residue in the P. psychrophila monomeric IDH for Lys, which is the corresponding residue conserved between the cold-adapted monomeric IDHs from C. maris and C. psychrerythraea, by site-directed mutagenesis resulted in the decreased thermostability and the lowered optimum temperature of activity, suggesting that this residue is involved in the mesophilic properties of the P. psychrophila monomeric IDH.